Glutathione and protein thiol homeostasis in brain during reperfusion after cerebral ischemia.
The status of glutathione (GSH) and protein thiol homeostasis was examined in rat brain regions during reperfusion after moderate and severe cerebral ischemia. GSH levels were decreased in brain regions during reperfusion for 1 hr after moderate or severe ischemia for 0.5 hr. Maximal loss of GSH (50-66%) was observed in the striatum and hippocampus. The GSH lost from the brain regions was essentially recovered as protein-glutathione mixed disulfide (PrSSG) with concomitant loss of protein thiols (PrSH). The activities of enzymes such as Na+K+ ATPase, NADH dehydrogenase and glutathione reductase were also inhibited but were restored after incubation of the brain homogenate with dithiothreitol. The depletion of GSH was also accompanied by an increase in the levels of malondialdehyde and reactive oxygen species. The total GSH recovered as sum of GSH and PrSSG was significantly higher than the sham-operated controls in the hippocampus and striatum after 1 hr of reperfusion, after moderate ischemia for 0.5 hr, and at the end of 24 hr of reperfusion the GSH-protein thiol homeostasis was restored. In contrast after 1 hr of reperfusion after severe ischemia, the GSH recovered as sum of GSH and PrSSG was not significantly different from sham-operated controls and at the end of 24 hr, 7 of 9 animals died. The recuperation of the brain from oxidative stress during reperfusion after moderate ischemia was thus preceded by increased recovery of total GSH essentially in the form of PrSSG. Thus, rapid restoration of thiol homeostasis in the brain during reperfusion may help the brain recover from reperfusion injury.